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BASKET WITH ONE OR MORE MOVEABLE LEGS 

Cross-Reference to Related Applications 

This is based on and claims priority to provisional U.S. patent application serial number 
60/060,821 which was filed on October 1, 1997. Also, the entirety of U.S. Patent No. 4,590,938 
is incorporated herein by reference. 

Technical Field 

The invention generally relates to medical retrieval devices for retrieving material from 
within a body. More particularly, the invention relates to such a device that has a basket at its 
distal end with one or more legs that are actuateable independent of the other legs for 
maneuvering the basket around the material (e.g., a stone of some kind) to enhance the basket's 
ability to capture the material. 

Background Information 
Baskets are used to retrieve biological material from the body. Baskets are used, for 
example, to retrieve stones from the urinary tract (e.g., ureteral stones) or stones from the biliary 
tree (e.g., bile duct stones). Baskets may or may not be used through a catheter, an endoscope, 
or a laparoscope. 

Existing retrieval baskets generally consist of legs, and the diameter and overall shape of 
the basket is defined by the number, flexibility, shape, and length of the legs. The legs generally 
are equal and fixed in length, providing overall symmetry to the basket shape. The legs of the 
basket typically are joined at the tip of the basket and at the base of the basket closest to the 
sheath. The legs can be joined with solder, by welding the legs together, or by some type of 
mechanical mechanism. At the basket base, the joined legs typically also are attached to a shaft, 
wire, or coil. The shaft can be moved back and forth within the sheath or catheter by an actuation 
device such as a proximal handle with a back-and-forth hand-activated slider. Alternatively, the 
sheath can be moveable back and forth to expose and cover the basket. In any case, the basket is 
exposed and expanded fully, within the sheath and collapsed fully, or somewhere in between those 
two extreme positions, and the legs generally all move in a collective manner as they are joined at 
both the tip and base to form the basket. 
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Summary of the Invention 
The invention features a medical retrieval device that has a basket with one or more legs 
that are actuateable or moveable independent from the other legs to facilitate the capture of 
material (e.g., a stone) from within the body and to improve retention of the captured material in 
the basket. For example, one leg of a four leg basket can be independently moveable, or two of 
the four legs can be actuated together independent of the other two legs, or three legs of a five leg 
basket can be moveable together independent of the fourth and fifth legs. Baskets according to 
the invention can be tilted, maneuvered, and/or steered to achieve capture and release of the 
material. A basket of the invention also allows improved dilation or opening force to expand a 
tract in which the basket is placed. According to the invention, the shape and size of the distance 
between at least one pair of basket legs is adjustable by individual action of one or more legs. 
That is, when the basket is maneuvered to capture a stone, at least one leg can be actuated 
independently to adjust the distance between the basket legs. Once the stone is captured, the 
independently actuateable leg(s) can be moved again alone and/or with the other legs to retain the 
stone. In one embodiment, the distal end of the basket is non-perforated, which can aid in 
retaining the captured material within the basket. 

In one aspect, the invention relates to a medical retrieval device that comprises a proximal 
handle, a sheath, and a basket. The sheath extends from the handle and has at least one lumen 
therewithin. The sheath has a distal end away from the handle and a proximal end nearer the 
handle. The basket is moveable within the lumen relative to the sheath between a collapsed 
position within the lumen of the sheath and an extended position in which the basket extends from 
the distal end of the sheath and assumes a three-dimensional shape out of the lumen of the sheath. 
The basket comprises at least three legs, and at least one of the legs is moveable independently 
from at least one of the other legs. For example, two of the legs can be moved together 
independent from the other basket legs, or one leg could be moveable independent of all of the 
other legs. 

Embodiments according to this aspect of the invention can include various features. For 
example, at least one of the legs can be coupled to a first elongate member extending within the 
lumen of the sheath to the handle, and at least one other different one of the legs can be coupled 
to a second elongate member extending within the lumen of the sheath to the handle, such that 
independent movement of the first elongate member within the sheath causes independent 
movement of the leg coupled thereto and independent movement of the second elongate member 



WO 99/16364 



PCT/US98/20556 



-3 - 

within the sheath causes independent movement of the leg coupled thereto. Also, at least one of 
the legs can include an inner surface which has at least a portion that is roughened. The basket 
shape can have a distal end which is non-perforated. 

In another aspect, the invention involves a device of the type described above with a 
handle, sheath and basket. This device also includes first and second elongate members, a ring, 
and a stop. The first elongate member is disposed and moveable within the lumen of the sheath, 
and it is attached at one end to a base of the basket. The ring encircles the first elongate member, 
and it is disposed and moveable within the lumen of the sheath. The second elongate member is 
moveable within the lumen of the sheath, and it is attached at one end to the ring and at the other 
end to at least one of the legs. The stop is located within the lumen of the sheath for contact by 
the ring to prevent the second elongate member from advancing beyond a predetermined distance 
within the lumen such that further movement by the first elongate member within the lumen 
toward the distal end of the sheath causes the basket to "mushroom" or otherwise alter its shape. 

In still another aspect, the invention relates to a medical retrieval device that comprises a 
proximal handle, a sheath, and a basket, and the sheath has a plurality of lumens therewithin. The 
sheath has a distal end away from the handle and a proximal end nearer the handle. The basket is 
moveable between a collapsed position and an extended position, and the basket comprises at 
least three legs with each leg being disposed and moveable within a different one of the lumens. 
The basket takes a three-dimensional shape when all legs are extended out of the distal end of the 
sheath. The basket shape has a distal end which is non-perforated, and at least one of the legs is 
moveable independently from at least one of the other legs. 

Embodiments according to this aspect of the invention can include various features. For 
example, each of the legs can be coupled to an elongate member extending within each of the 
lumens to the handle, and at least one of the elongate members can be moveable independently 
from at least one of the other elongate members, such that independent movement of at least one 
of the elongate members within the sheath causes independent movement of the leg coupled 
thereto. Also, at least one of the legs can include an inner surface which has at least a portion that 
is roughened to facilitate purchase on the item to be retrieved. 

In yet another aspect, the invention relates to a method for retrieving material from a 
body. The method comprises inserting a medical retrieval device (such as a device described 
above) into a body, placing the basket in the extended position, maneuvering the basket to 
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surround the material by moving at least one of the legs independently from at least one of the 
other legs, drawing all of the legs back into the lumen to grasp the material with the legs of the 
basket, and withdrawing the device from the body to remove the grasped material from the body, 
The foregoing and other objects, aspects, features, and advantages of the invention will 
5 become more apparent from the following description and from the claims. 
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Brief Description of the Drawings 

In the drawings, like reference characters generally refer to the same parts throughout the 
different views. Also the drawings are not necessarily to scale, emphasis instead generally being 
placed upon illustrating the principles of the invention. 

FIG. 1 A is a plan view of a medical retrieval device with legs that extend along the entire 
length of the sheath to the actuating handle. 

FIG. IB is a plan view of a medical retrieval device with at least one elongate member in 
the lumen of the sheath. 

FIG. 1C is an end view of a non-perforated tip of a basket in accordance with the 

invention. 

FIG. ID shows another basket of the invention formed by at least two loops, the loops 
being unattached at the point where the loops intersect at the distal end of the basket. 

FIG. IE shows another basket of the invention similar to FIG. 1C where the basket is 
formed by a plurality of loops, the loops being unattached where the loops intersect at the distal 
end of the basket. 

FIG. 2 is a plan view of one embodiment of a device according to the invention, with the 
basket of the device in an extended closed position and having one actuateable leg, two elongate 
members, and two lumens in the sheath. 

FIG. 3 shows another basket which is similar to the basket of FIG. 2 with the basket in the 
extended open position. 

FIG. 4A is a plan view of one embodiment of a basket according to the invention, with the 
basket in an extended closed position and having a pair of actuateable legs, two elongate 
members, and a single lumen within the sheath. 

FIG. 4B shows the basket of FIG 4 A in an extended open position. 

FIG. 4C shows the basket of FIG. 4 A in the sheath, where the sheath defines only a single 
lumen therewithin. 

FIG. 4D is an end view of another embodiment of the invention showing a plurality of 
elongate members and lumens within the sheath. 

FIGS. 5A-5E are diagrammatic representations of a clinical application of one 
embodiment of the device illustrated in FIGS. 4A, 4B, and 4C. 
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FIGS. 6A-6C show another embodiment of a medical retrieval device according to the 
invention, and the device in use. 

FIG. 6D shows a three-dimensional view of a basket of the invention with the sheath 
removed where a second elongate member is attached to each basket leg. 
5 FIG. 6E is an end view of the proximal portion of the basket illustrating different 

arrangements for the attachment site where one or more second elongate members attach to the 
proximal portion of the basket legs. 
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Description 

Referring to FIG. 1A, a medical retrieval device 15 for retrieving biological material or 
foreign material from a body comprises a distal basket 10, a proximal handle 12, and a sheath 14 
disposed therebetween. The sheath 14 has at least one lumen 1 1 therewithin. The basket 10 is 
moveable relative to the sheath between a collapsed position and an extended position, and it is 
shown extended in a closed position in FIG. 1A. In one embodiment, the basket 10 comprises a 
non-perforated tip 16 and a plurality of legs 28. Each of the legs 28 having a distal end 8 at the 
tip of the basket 10 and a proximal end 6 at the base of the basket 10. The distal end 8 of each 
leg meets at the tip 16, and the proximal end 6 of each leg extends at least to a distal end 20 of the 
sheath 14. 

In the disclosed embodiment, the basket legs are made of metal wire, although a variety of 
other materials can be used to form the legs such as polymers. The sheath 14 typically is made of 
a biocompatible material such as a plastic. 

With continued reference to FIG. 1 A, one or more lumens 1 1 extend within and are 
defined by the sheath 14. In some embodiments, there is one lumen 1 1, and the proximal end 6 of 
each of the legs 28 extends into that lumen 1 1 . In one embodiment, each basket leg 28 runs 
individually down the entire length of the sheath 14. By keeping each leg 28 independent as it 
extends from the basket tip 16 to the actuating handle 12, several modes of operation can be 
achieved. For example, all basket legs can be actuated equally together, or an independent 
actuation of a leg can be performed. By actuating only one or two legs the basket can be 
maneuvered or tilted in a body tract, thereby increasing the ability to manipulate, capture or 
release a stone. 

Referring to FIG. IB in another embodiment of the invention, one or more elongate 
members 22 which are disposed in the lumen(s) 1 1 are operably attached to the proximal end 6 of 
one or more of the basket legs 28. The remaining legs may be attached to another elongate 
member or to a fixed point such as the end 20 of sheath 14. The elongate member(s) 22 are 
slideably moveable within the lumen 1 1 of the sheath 14, and they can be shafts, wires, coils, 
cables, or constructed in a variety of other ways. In the disclosed embodiment, the member(s) 22 
generally are single-strand metal wires. The proximal end 24 of the elongate member 22 may be 
attached to an actuating device such as a slider 44 in the handle 12. Advancing or retracting the 
slider 44 advances or retracts one or more basket legs 28 attached to a distal end 24 of the 
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elongate member(s) 22. The device 15 could alternately be constructed to achieve movement of 
the sheath 14 over the member(s) 22, but that is not shown. 

In a disclosed embodiment, the tip 16 is non-perforated as shown in FIG. 1C. That is, the 
tip 16 has no openings in it. Instead of being flat, as shown in FIG. 1C, the tip 16 of the basket 
can have a button, knob, or other protrusion, as shown for example in FIG. 3, which gathers the 
distal ends of the basket legs and holds them together. 

Referring to FIGs. ID and IE, in an alternative embodiment of the invention, the basket 
has two or more separate loops that intersect at the distal end of the basket. The loops are loose, 
that is the loops are not joined, secured or attached to each other at the distal end of the basket. 
The width of the space between the loops at the distal end of the basket is changeable when an 
unsecured loop at the distal end of the basket is extended. 

While four-leg baskets are shown and described with reference to FIGS. 1 A-Dand other 
drawings, it should be understood that any number of legs is possible. In general, three or more 
legs are required to form a basket as illustrated in FIG. IE, three loops of the basket form a 6-leg 
basket. 

In one embodiment, as shown in FIG. 2 with the basket 10 in an extended, closed position, 
one of the legs (28) of the basket 10 is attached to the distal end 24 of a first elongate member 22 
within a first lumen 1 1 of the sheath 14, and the three other legs (30, 32, 34) of the basket 10 are 
attached at the base 18 of basket 10 to a second elongate member 23 in a second lumen 25. 
Referring to FIG. 3, advancing the first elongate member 22 in a direction towards the distal end 
20 of the sheath 14 causes the leg 28 to extend further from sheath 14 than the other basket legs 
30, 32 and 34, thereby forcing leg 28 to bend outward and altering or tilting the shape of the 
expanded basket 10 into an extended, open position. 

Referring to FIG. 4 A, in another embodiment, two of the legs (28, 30) are attached to the 
distal end 24 of the first elongate member 22, and the two remaining legs (32, 34) are attached to 
the distal end of the second elongate member 23. The two elongate members 22 and 23 are 
enclosed within the first lumen 1 1 and the second lumen 25 of sheath 14, respectively. When the 
first elongate member 22 is advanced toward the distal end 20 of the sheath 14, the legs 28 and 30 
hyperextend from the end of the sheath 14 and thereby cause the basket 10 to move and alter its 
symmetrical shape. In FIG. 4B, the basket 10 is shown with the legs 28, 30 hyperextended such 
that the basket 10 assumes a tilted shape in the extended, open position. 
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In another embodiment, each leg may be enclosed within a single, common axially 
disposed lumen 1 1 as illustrated in FIG. 4C. In this embodiment, the entire basket may be 
withdrawn into the single lumen with the basket in a collapsed position, as shown. 

In other embodiments of the invention, various ones of the legs can be attached to certain 
ones of the elongate members. As illustrated in FIG. 4D, there may be as many elongate members 
and as many lumens as there are legs. A plurality of lumens 1 1 are provided in the embodiment of 
the sheath 14 shown in FIG. 4D, and each lumen 1 1 is designed to accommodate a different one 
of the elongate members 22. Whatever the combination of legs and elongate members, the 
combination will result in a device 15 having a basket 10 with one or more individually 
actuateable legs that allow the basket to be steered, tilted, and generally maneuvered into a variety 
of positions and configurations beyond simple extended and collapsed, and this maneuverability or 
danceability allows an operator of the basket to more easily capture stones and other material with 
the basket legs. 

Referring to FIGS. 5A-5E, the device 15 of the invention can be used in a clinical 
application to retrieve biological material or foreign material from within a body. For example, 
the single-lumen device of FIG. 4C can be used to retrieve a stone 40 (e.g., a stone in the gall 
bladder, biliary tree, ureter, kidney, urinary bladder, urethra, etc.). It could also be used to 
capture a thrombus or embolus within a vessel such as the coronary vessels of the heart or the 
pulmonary vasculature. Regardless of what exactly is being retrieved, the device 15 with the 
basket 10 enclosed within the sheath 14 of the device is inserted into a tract 42 of the body. The 
tract 42 can be a canal, duct, tube, channel, vessel, or orifice of the body. As the distal end 20 of 
the sheath 14 approaches the stone 40 or other material, the basket 10 is deployed from the distal 
end 20 of the sheath 14 by advancing the slideably moveable elongate members 22 and 23 toward 
the distal end 20 of the sheath 14 (FIG. 5B). In another alternative embodiment, the sheath 14 
may be withdrawn relative to the elongate members 22 and 23, thereby extending basket 10 from 
the end of the sheath 14. 

After the basket is deployed to form a uniform three-dimensional basket shape (FIG. 5B) 
in the closed position, the single actuateable leg 28 is hyperextended by independently further 
advancing elongate member 22. The basket thus moves from the closed position shown in FIG. 
5B to the open position illustrated in FIG. 5C. The distance between leg 28 and legs 30, 32, and 
34 is thereby increased in size. The basket is thus maneuvered to ensnare the stone 40 by 
actuation of the leg 28. The individually-actuateable leg 28 is then withdrawn into the sheath 14 



WO 99/16364 



PCT/US98/20556 



- 10- 

by independently retracting elongate member 22 (FIG. 5D) until the inner surface of the leg 28 
and the inner surfaces of the other legs 30, 32, 34 are substantially in contact with the stone 40. 
The stone 40 can now be fully captured by the basket by further withdrawing the elongate 
members 22, 23 into the sheath 14 to draw all of the legs 28, 30, 32, 34 back towards the distal 
end of the sheath and around the stone 40. The device 15 with the stone 40 thus ensnared by the 
basket is now withdrawn from the tract 42 by the operator. 

Other mechanisms for providing the individual leg actuatability in accordance with the 
invention are possible. Referring to FIGS. 6A-6E, the device 15 includes a slideably moveable 
ring 52 in the lumen 1 1 of sheath 14, a collar ring stop 54, a positive return ring stop 60, and a 
plurality of second elongate members 56, 56' operably attached to the legs 50-50' and the ring 52. 
Each of the basket legs 28, 28', 50, 50' are operably attached at their proximal ends 6 at the 
basket base 18 to the distal end 24 of a first elongate member 22 which is slideably moveable in 
lumen 1 1 of sheath 14. The second elongate member 56, 56' is operably attached at one end to 
the proximal portion 58, 58' of the legs 50, 50', respectively. The second elongate member 56, 
56' extends longitudinally in the lumen 1 1 of the sheath 14 and is operably attached at its other 
end to the ring 52. The ring 52 encircles the first elongate member 22 within the lumen 1 1 of the 
sheath 14. The ring 52 is slideably moveable over the first elongate member 22 within the lumen 
11. The collar ring stop 54, disposed on the inner surface of the sheath 14, stops the ring 52 from 
further axially advancing in the direction of the distal end 20 of the sheath 14. The positive return 
ring stop 60 attached to elongate member 22 is drawn into collar ring 52 as elongate member 22 
is withdrawn into the lumen 1 1 in a direction opposite to distal end of the sheath 20. 

In other embodiments, second elongate members may be attached to one or more of the 
basket legs. For example, as illustrated in FIG. 6D, second elongate members 56, 56', 56" and 
56"' are attached to each of the basket legs 58, 58', 58" and 58"', respectively. FIG. 6E 
illustrates different arrangements of the attachment 58 of second elongate members to one or 
more basket legs. 

In operation, as shown in FIGS. 6B and 6C, as the first elongate member 22 is axially 
moved in the direction of the end 20 of the sheath 14, the basket 10 is advanced out of the sheath 
14, simultaneously advancing the ring 52 in the lumen 1 1 of the sheath 14 until the ring 52 meets 
the collar ring stop 54. Further advancement of the ring 52 is prevented by the collar ring stop 
54. As the first elongate member 22 is further axially advanced in the lumen 1 1, the second 
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elongate member 56, 56' that is attached to the ring 52 and the legs 50, 50' prevents further axial 
advancement of the legs 50, 50'. The legs 50, 50' thus bow out as the first elongate member 22 
further advances the legs 28, 28', thereby altering the shape of the open basket such that it takes 
on a type of mushroom profile. 

5 Referring again to FIG. 6 A, the basket 10 is withdrawn into the sheath 14 by withdrawing 

elongate member 22 in a direction away from the end 20 of the sheath 14. As elongate member 
22 moves in the lumen 1 1 of sheath 14, positive ring stop 60 strikes collar ring 52. When positive 
ring stop 58 strikes collar ring 52, positive ring stop 60 moves collar ring 52 along with and in the 
same direction as elongate member 22 as elongate member 52 is withdrawn into the lumen 1 1 of 

10 the sheath 14. 

In all embodiments according to the invention, the basket provides a dilatation force 
unachievable with traditional baskets. This is due to the extra force supplied by a user in moving 
one or more of the legs further than possible with known baskets. The extra force supplied by the 
operator's hand gives rise to the basket's ability to provide an improved expansion force. 

15 In another aspect of the invention, all or a part of the inner surface of one or more of the 

basket legs can be rough to enhance capture and retention of material such as stones and possibly 
also to crush or break material. The roughness of the inner surface(s) can be created by 
serrations, etching, teeth, or points on or in the inner surface(s). One or more of the basket legs 
can have such a rough inner surface. 

20 Variations, modifications, and other implementations of what is described herein will 

occur to those of ordinary skill in the art without departing from the spirit and the scope of the 
invention as claimed. Accordingly, the invention is to be defined not by the preceding description 
but instead by the spirit and scope of the following claims. 
What is claimed is: 



WO 99/16364 



PCT/US98/20556 



- 12- 

Claims 

1 LA medical retrieval device, comprising: 

2 a proximal handle; 

3 a sheath extending from the handle and having at least one lumen therewithin, the sheath 

4 having a distal end away from the handle and a proximal end nearer the handle; and 

5 a basket moveable within the lumen relative to the sheath between a collapsed position 

6 within the lumen of the sheath and an extended position in which the basket extends from the 

7 distal end of the sheath and assumes a three-dimensional shape out of the lumen of the sheath, the 

8 basket comprising at least three legs, at least one of the legs being moveable independently from 

9 at least one of the other legs. 

1 2. The device of claim 1 wherein at least one of the legs is coupled to a first elongate 



2 member extending within the lumen of the sheath to the handle, and wherein at least one other 

3 different one of the legs is coupled to a second elongate member extending within the lumen of 

4 the sheath to the handle, such that independent movement of the first elongate member within the 

5 sheath causes independent movement of the leg coupled thereto and independent movement of 

6 the second elongate member within the sheath causes independent movement of the leg coupled 

7 thereto. 



1 3 . The device of claim 1 wherein at least one of the legs includes an inner surface which 

2 has at least a portion that is rough. 

1 4. The device of claim 1 wherein the basket shape has a distal end which is non- 

2 perforated. 

1 5. The device of claim 1 wherein the basket legs comprise at least two basket loops, the 

2 basket loops being unsecured at the distal end of the basket. 

1 6. A medical retrieval device, comprising: 

2 a proximal handle; 

3 a sheath extending from the handle and having at least one lumen therewithin, the sheath 

4 having a distal end away from the handle and a proximal end nearer the handle; 

5 a basket moveable within the lumen relative to the sheath between a collapsed position 

6 within the lumen of the sheath and an extended position in which the basket extends from the 

7 distal end of the sheath and assumes a three-dimensional shape out of the lumen of the sheath, the 

8 basket comprising at least three legs and having a base and a distal end; 



WO 99/16364 



PCT/US98/20556 



- 13 - 

9 a first elongate member disposed and moveable within the lumen of the sheath and 

1 0 attached at one end to the base of the basket; 

1 1 a ring encircling the first elongate member and disposed and moveable within the lumen of 

12 the sheath; 

13 a second elongate member moveable within the lumen of the sheath and attached at one 

14 end to the ring and at the other end to at least one of the legs; and 

15 a stop within the lumen of the sheath for contact by the ring to prevent the second 

16 elongate member from advancing beyond a predetermined distance within the lumen such that 

17 further movement by the first elongate member within the lumen toward the distal end of the 

1 8 sheath causes the shape of the basket to become altered. 

1 7. A medical retrieval device, comprising: 

2 a proximal handle; 

3 a sheath extending from the handle and having a plurality of lumens therewithin, the sheath 

4 having a distal end away from the handle and a proximal end nearer the handle; and 

5 a basket moveable between a collapsed position and an extended position, the basket 

6 comprising at least three legs with each leg disposed and moveable within a different one of the 

7 lumens, the basket taking a three-dimensional shape when all legs are extended out of the distal 

8 end of the sheath, the basket shape having a distal end which is non-perforated, at least one of the 

9 legs being moveable independently from at least one of the other legs. 

1 8. The device of claim 7 wherein each of the legs is coupled to an elongate member 

2 extending within each of the lumens to the handle, and wherein at least one of the elongate 

3 members is moveable independently from at least one of the other elongate members, such that 

4 independent movement of at least one of the elongate members within the sheath causes 

5 independent movement of the leg coupled thereto. 

1 9. The device of claim 7 wherein at least one of the legs includes an inner surface which 

2 has at least a portion that is rough. 

1 10. A method for retrieving material from a body, comprising: 

2 inserting a medical retrieval device into a body, the device comprising a proximal handle, a 

3 sheath extending from the handle and having at least one lumen therewithin, the sheath having a 

4 distal end away from the handle and a proximal end nearer the handle, and a basket moveable 

5 within the lumen relative to the sheath between a collapsed position within the lumen of the sheath 
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6 and an extended position in which the basket extends from the distal end of the sheath and 

7 assumes a three-dimensional shape out of the lumen of the sheath, the basket comprising at least 

8 three legs, at least one of the legs being moveable independently from at least one of the other 

9 legs; 

I o placing the basket in the extended position; 

I I maneuvering the basket to surround the material by moving at least one of the legs 

12 independently from at least one of the other legs; 

13 drawing all of the legs back into the lumen to grasp the material with the legs of the 

14 basket; and 

1 5 withdrawing the device from the body to remove the grasped material from the body. 
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